Abstract-Previous measurements of retinal ganglion cell acuity in hooded rats have differed significantly from behavioral tests of visual acuity. One possible source of this discrepancy is examined-that light deprivation in early life may result in deficits in ganglion cell acuity. No evidence to support this hypothesis is found. Rat retinal ganglion cells exhibit a broad range of acuities. Cells with the highest resolving capacities have acuities close to those measured previously in behavioral tests. The relationships which may potentially exist between physiological and behavioral measures of visual acuity are discussed.
INTRODU~ON
During the past half century several investigators have made assessments of visual acuity in the pigmented rat. Typically, these studies have involved behavioral tests of acuity. The most recent behavioral tests have shown the maximum resolution of the pigmented rat to be 1.2 c/deg (Birch and Jacobs, 1979b) . In these experiments, rats were required to discriminate gratings from homogeneous fields of the same average luminance. Previous estimates of visual acuity in the behaving rat have ranged from 0.5 c/deg (Lashley, 1930; Wiesenfeld and Branchek, 1976 ) to 1.0 c/deg (Hermann, 1958; Lashley, 1938) .
Recently, electrophysiological techniques have been used in one study to measure visual acuity of single retinal ganglion cells. The highest spatial frequency grating detectable by single units was found to range from 0.09 to 0.40 c/deg. The average acuity for all cells tested was 0.22 c/deg (Powers and Green, 1978) .
The discrepancy between previous electrophysiological determinations of ganglion cell acuity and the most recent behavioral acuity measurements is ap proximately three-fold. The obvious dilemma is how a behaving rat can apparently see spatial frequencies which do not seem to be detected at the retinal ganglion cell level. An equally important question to ask is whether one should, in fact, expect agreement between visual acuity measured in the behaving animal and the acuities of retinal ganglion cells. This issue is addressed in the discussion section.
Before proceeding further, let us clarify what we mean by the "acuity" of a ganglion cell. Visual acuity, as usually defined, is a psychological measure of the resolving capabilities of a visual system The measurements reported in this study are of physiological responses. When a ganglion cell detects a moving grating, its discharge is modulated as light and dark bars cross its receptive field. The threshold for this response is measured, and the cell is said to display a certain level of visual acuity. What we mean is that if the animal were able to utilize only the information being relayed by this one cell, then it is assumed that this would define the level of visual acuity in his perceptual world.
In order to explore the relationship between these two different measures of visual acuity, some methodological differences between the most recent behavioral study, and the prior electrophysiological report needed to be reconciled. Both studies reported that the luminance level of their test gratings did not effect acuity. However, most of the gratings used in the behavioral tests were at higher luminance than those used in the electrophysiological experiments.
One other variable was confounded in these experiments. The lighting conditions in the early visual environment of the animals used in the two studies were different. The lower acuities, determined electrophysiologically, were for rats deprived of light from birth (Powers and Green, 1978) . The higher behavioral acuities were obtained from rats raised in cyclic light (12 hr light/l2hr darkness) (Birch and Jacobs, 1979b) . A rat that is born and reared in total darkness might suffer a deficit in visual acuity and this deficit might be apparent at the level of the ganglion cells.
There is some indication that rats reared in darkness have higher absolute sensitivities to light than rats which have been exposed to light (Birch and Jacobs, 1979a) . Prolonged stay in the dark could produce substantial improvements in the sensitivity of the rod photoreceptors themselves or alternatively, dark-rearing could produce some sort of neural reorganization-so that more rods pool their signals into each ganglion cell. The latter would result in enlarged ganglion cell receptive fields. The cost of having unusually high sensitivities to light might be poorer acuity than normal.
This study examines the effects of light vs darkrearing on the spatial resolving power of the rat retinal ganglion cell.
METHODS

Electrophysiological recordings of retinal ganglion
